Liquid nitrogen cryotherapy for chronic recalcitrant interdigital candidiasis of toe spacesean uncontrolled pilot study To the Editor: Candidiasis is one of the most common causes of intertrigo, which is characterized by a white-sodden appearance and typically seen in the web space between the fourth and fifth toes. Recurrent episodes of candidal intertrigo (CI) often result in a local hyperkeratotic response, which in turn diminishes the efficacy of topical antifungal medications, leading to chronic infection. 1, 2 We launched a prospective open-label interventional pilot study. A total of 21 adult patients with chronic CI ($6 months) recalcitrant to previous treatments with adequate topical and/or systemic anticandidal therapies consented to participate. Patients with secondary bacterial infection, cold intolerance or related diseases, Raynaud's phenomenon, diabetes, or any other systemic diseases were excluded.
CI was diagnosed by the characteristic clinical appearance and confirmed by Gram stain, potassium hydroxide preparation, and cultures in each patient.
Liquid nitrogen cryotherapy was administered with a hand-held cryotherapy unit until uniform frosting (15 seconds). A repeat freeze cycle was administered immediately after a thaw of 30 seconds. The therapy was performed every 2 weeks for a maximum of 3 treatment sessions. Patients were instructed to apply mupirocin ointment only over the treated areas twice a day for 4 to 5 days but requested not to apply antifungal preparations.
We then examined all patients every 2 weeks for 2 months. At each visit, the responses were assessed with clinical examination and photography. The responses were classified as excellent response (complete sloughing off of the affected/hyperkeratotic/macerated tissue and re-epithelialization) (Fig 1, A and B) , good response (significant thinning of hyperkeratotic tissue), poor response (only slight thinning of hyperkeratotic tissue), and no response (no improvement).
In all, 12 patients showed an excellent response (9 of whom needed 3 treatment sessions, 2 of whom [ patients 4 and 16] required only 1 sitting, and 1 of whom [ patient 12] needed 2 sittings), 7 showed a good response, 1 showed a poor response, and 1 showed no response. Treatment-related adverse events (AEs) included early AEs (at 0-6 days) ( HW, Height to width. *Improvement ratio was calculated as (baseline HW ratio e post HW ratio)/(baseline HW ratio).
acceptance of the therapy, and recovery was uneventful in most patients. Thermotherapy has been used to treat deep fungal infections, namely, sporotrichosis, chromomycosis, and even candidal keratitis. [3] [4] [5] Cryotherapy in CI has not been reported in PubMed in English language. The exact mechanism of cryotherapy for treatment of CI is unclear. Liquid nitrogen cryotherapy treatment of areas helps to remove hyperkeratotic, macerated tissue. It may be speculated that on rapid cooling, formation of intracellular ice crystals induces dehydration and pH changes, disrupting the infected cells along with Candida spp. 4, 5 Slow thawing leads to prolonged exposure to toxic substrates during recrystallization, which increases cell damage. Cryotherapy may also cause denaturation of fungal cell wall proteins. Freezing may also remove antigen-antibody complexes. 4, 5 Crust formation following the procedure as a result of local ischemia may help to clear chronic infective tissue. 4, 5 The limitations in our study include small sample size, no blinding or randomization, and no identification of subtypes of Candida spp., which could not be performed on account of lack of resources.
Cryotherapy is a potentially effective, safe, easily available, and cost-effective therapeutic approach to treat unresponsive CI. Larger multicenter studies are required to substantiate the efficacy and safety of this approach. To the Editor: Multiple modalities exist to address cutaneous surgical defects after tumor extirpation. Although primary closure is often ideal, factors such as surgical defect size, anatomic location, or patient preference might lead the dermatologic surgeon to consider alternatives, such as flaps, grafts, or second intention healing. Second intention healing often requires extended healing times and wound care. Skin alternatives have been utilized to provide a Fig 1. A, Chronic unresponsive candidal intertrigo between the left fourth and fifth toes, just after the first sitting of cryotherapy ( patient 12). B, Near-complete resolution with reepithelialization after 2 sittings of cryotherapy (excellent response).
